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This listing of claims replaces all previous listings and versions of claims in the 
application. 

1. (Cancelled) 

2. (Currently amended) A delay line comprising at least two ef-the four-transistor 
delay units according to Claim 1 connected in series . a four-transistor delay unit , 
comprising: 

a first amplifier havino a fir st and a second transistor connected as a two- 
transistor positive amplifier, wherein a oate of the first transistor is connected to a drain 
of the second transistor and a oate of the second transistor is connected to a drain of 
the first transistor: apcf 

a second amplifier having a t hird and a fourth transistor, a drain of the third and 
fourth transistors connected to a d rain of the first and second transistors to form output 
terminals, wherein a differential inpu t voltage is connected to gates of the second 
amplifier transistors, a control input and power supply voltage controlling the delay is 
connected to sources of the first am plifier and the delay unit uses substantially all 
available power supply voltage . 

3. (Currently amended) T-he A delay unit of Cla i m 1 . comprising: 

a first amplifier having a first and a second transistor connected as a two- 
tjansistor positive amplifier, wherein a oat e of the first transistor is connected to a drain 
.of the second transistor and a gate of the second transistor is connected to a drain of 
the first transistor: 

a second amplifier having a third and a fourt h transistor , a drain of the third and 
fourth transistors connected to a drain of the f irst and second transistors to form outrmt 
terminals, wherein a differential input volt age is connected to gates of the second 
amplifier transistors, a control input and p n w er supply voltage controlling the delay k 
connected to sources of the first amplifie r and the delay unit uses substantially all 
available power supply voltage: and 
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furthor compris i ng a fifth and a sixth transistor connected in series with the first 
and second transistor, the gates of the fifth and sixth transistor connected to their 
drains. 

4. (Cancelled) 

5. (Currently amended) A four-transistor differential controlled delay unit, 
comprising: 

a first amplifier havin g a first and a second transistor connected as a two- 
transistor positive ampli fier, wherein a gate of the first transistor is connected to a drain 
of the second transist or and a oate of the second transistor is connected to a drain of 
the first transistor, and the first amplifier transistors are IMMOS transistors: and 

a second ampl ifier having a third and a fourth transistor, wherein a drain of the 
third and fourth transi stors is connected to a drain of the first and second transistors to 
form output terminals, wherein the s econd amplifier transistors are PMOS transistors, a 
differential input voltage is connecte d to gates of the third and fourth transistors, a 
control Input and supply v oltage is connected to the sources of.the second amplifier. 
and wherein a delay period is determined bv the control input and supply voltage and 
the delay unit uses sub stantially all available power supply voltage Tho dnlny unit nf 
Cla i m 4, whoroin tho first ampl i fier trans i storo aro MMOS tranc i store and tho second 
amplifier trans i stors aro PMOS tranciotorc , and wherein the NMOS transistors have a 
width-to-length ratio of greater than 30 and the PMOS transistors have a width-to-length 
ratio of greater than 40. 

6. (Currently amended) A delay line comprising at least two of the four-transistor 
delay units according to [{Claim 4]] Claim 5 connected in series. 
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7. (Previously presented) A voltage controlled oscillator, comprising: 
a first delay unit and a second delay unit, each further comprising four 

transistors, said delay units each having a first amplifier having a first and a second 
transistor connected as a two-transistor positive amplifier, wherein a gate of the first 
transistor is connected to a drain of the second transistor and a gate of the second 
transistor is connected to a drain of the first transistor, said delay units each having a 
second amplifier having a third and a fourth transistor, 

wherein a drain of the third and fourth transistors is connected to a drain of the 
first and second transistors, said connections forming output terminals of the delay unit, 
and 

wherein output terminals of the first delay unit are connected to gates of the 
second amplifier of the second delay unit, and output terminals of the second delay unit 
are connected to gates of the second amplifier of the first delay unit, and wherein a 
control input and power supply voltage is connected to sources of the first amplifiers. 

8. (Original) The voltage controlled oscillator of Claim 7, wherein the transistors 
for the first amplifiers are PMOS transistors and the transistors for the second amplifiers 
are NMOS transistors. 

9. (Original) The voltage controlled oscillator of Claim 7, wherein a positive 
supply voltage is connected to the first amplifiers and a negative supply voltage or 
ground is connected to the second amplifiers. 

10. (Previously presented) The voltage controlled oscillator of Claim 7, further 
comprising an additional delay unit. 
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1 1 . (Previously presented) The voltage controlled oscillator of Claim 7, wherein 
the transistors for the first amplifiers are PMOS and the transistors for the second 
amplifiers are NMOS and a drain of the first and second transistors is connected to a 
drain of the third and fourth transistors to form outputs of the delay units. 

12. (Previously presented) The voltage controlled oscillator of Claim 11, further 
comprising an additional delay unit. 

13. (Previously presented) The voltage controlled oscillator of Claim 7, wherein 
in the first delay unit and the second delay unit, drains of the first amplifier are 
connected to drains of the second amplifier to form output terminals, 

and wherein the output signals of the first delay unit are connected to gates of 
the second delay unit, and output signals of the second delay unit are connected to 
gates of the first delay unit, and wherein a control input and power supply voltage is 
connected to sources of the first and second delay units. 

14. (Previously presented) The voltage controlled oscillator of Claim 13, further 
comprising an additional delay unit, wherein output signals from the second delay unit 
are connected to gates of the additional delay unit, and output signals of the additional 
delay unit are connected to gates of the first delay unit. 

15. (Cancelled) 

16. (Cancelled). 

17. (Previously presented) The voltage controlled oscillator of Claim 13, wherein 
the transistors of the first amplifiers are PMOS and the transistors of the second 
amplifiers are NMOS. 
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18. (Original) The voltage controlled oscillator of Claim 7, further comprising a 
charge pump and a buffer, wherein a buffered output voltage of the charge pump is a 
supply voltage to the first amplifiers. 

19. (Original) The voltage controlled oscillator of Claim 7, further comprising at 
least one additional delay unit, wherein output terminals of a delay unit are connected to 
gates of a next delay unit, and output terminals of a last delay unit are connected to the 
gates of the first delay unit. 

20. (Withdrawn) A phase-locked loop, comprising: 
a phase frequency detector; 

a charge pump and loop filter connected to the phase frequency detector; 

a voltage controlled oscillator having at least two delay units, each delay unit 
further comprising four transistors, and connected with a supply and control voltage 
from the charge pump; and 

a voltage divider connected between the oscillator and the phase frequency 
detector. 

21 . (Withdrawn) The phase-locked loop of Claim 20, further comprising a buffer 
connected between the charge pump and the voltage controlled oscillator. 

22. (Withdrawn) A delay locked loop, comprising: 
a phase detector; 

a charge pump and loop filter connected with the phase detector; 
a buffer amplifier; and 
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a voltage controlled delay line having at least two delay units, each delay unit 
further comprising four transistors, and connected with a supply and control voltage 
from .the charge pump and buffer amplifier, the voltage control oscillator also connected 
with the phase detector. 

23. (Withdrawn) A phase accumulator circuit, comprising: 
a phase frequency detector; 

a charge pump and loop filter, connected with the phase frequency detector; 

a buffer amplifier connected with the charge pump and loop filter; 
- a voltage controlled oscillator having at least two delay units, each delay unit 
further comprising four transistors, and connected with a supply and control voltage 
from the charge pump and buffer amplifier 

a phase accumulator, connected with the voltage controlled oscillator and 
receiving inputs from the oscillator; 

a programmable control input, connected to the phase accumulator; and 
at least one toggle flip/flop, connected to the phase accumulator and receiving 
inputs from the phase accumulator. 
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